Table of Contents by Zimmermann, Henry J. et al.
TABLE OF CONTENTS
Personnel vii
Publications and Reports xii
Introduction xvii
I. Physical Electronics 1
Electron Emission and Cesium Plasma 1
Thermionic Energy Converters 1
Physical Electronics in the Solid State 3
Characteristics of Semiconductor Junctions 3
II. Plasma Dynamics 7
Plasma Physics 7
Electron Temperature and Density Variations in a Spatially
Decaying Plasma 7
Microwave Measurements of Plasma Temperatures 9
Receiving-Antenna Influence on Cyclotron Radiation Measurements 14
Line Profiles of Cyclotron Radiation 17
Harmonics of Cyclotron Radiation Resulting from
Inhomogeneity of the Magnetic Field 27
Thermal Radiation from an Anisotropic Medium 31
Plasma Electronics 35
Hollow -Cathode Discharge 35
Experimental Results of the Study of the Hollow-Cathode
Discharge 35
Experimental Results on the Hollow-Cathode Discharge 41
Studies of a High-Power Pulsed Microwave Gas Discharge 44
The Effect of Collisions on Plasma Waveguide Propagation 48
Phenomenological Law for Superconductivity, Characteristic
Depth, and Supercurrent 51
Plasma Magnetohydrodynamics and Energy Conversion 55
Reflection of Shock by a Magnetic Field 55
An Approximate Method of Solution of a Two-Dimensional,
Laminar Magnetohydrodynamic Boundary Layer with an
Arbitrary Pressure Gradient 59
III. Solid State Physics 63
Soft X-ray Spectroscopy 63
Cyclotron Resonance in N-Type Germanium at Liquid-Helium
Temperature 64
CONTENTS
IV. Low Temperature Physics 69
Specific Heat of Superconductors near the Critical
Temperature 69
Measurement of Resistivity by Means of Eddy-Current
Damping 81
V. Thermoelectric Processes and Materials 85
Anisotropic Thermoelectric Effects in Bismuth
Telluride 85
Mercury Telluride Evaluation 86
Transport of Contact Materials in Bismuth
Telluride 86
Thermal Conductivity Studies 86
VI. Microwave Spectroscopy 91
Crossover Transitions 91
Ruby Linewidths 96
Paramagnetic Resonance in the Manganous Ion at Low
Frequencies 98
VII. Nuclear Magnetic Resonance and Hyperfine Structure 101
Level-Crossing Experiment on Hg 97* 101
Filling Mercury-Vapor Lamps with a Known Small
Number of Atoms 102
Intensities in Level-Crossing Experiments 105
Configuration Mixing and the Effects of Distributed
Nuclear Magnetization on Hyperfine Structure in
Odd A Nuclei 107
Zeeman Effect of the Hyperfine Structure in an
sp Configuration 109
VIII. Microwave Electronics 115
Electromagnetic Waves in Dense Electron-Beam
Waveguides and Their Interaction with Electro-
magnetic Fields of Gaps 115
IX. Molecular Beams 123
Hyperfine Structure of Bromine 123
Effects of Phase Shifts in the Ramsey Method of
Molecular Beam Magnetic Resonance 124
Hyperfine Structure of Be 7  124
Electric Resonance Clock 125
CONTENTS
X. Satellite Time-Dilation Measurement 127
Gravitational Red Shift Investigation 127
Oscillator Stability Studies 130
XI. Modulation Theory and Systems 131
Additive Systems for FM Signal-to-Noise-Ratio Improvement 131
Capture of the Weaker of Two Cochannel FM Signals 131
XII. Statistical Communication Theory 141
Work Completed 141
Probability Analyzer Utilizing Secondary Emission 141
Noise Analysis in Magnetic Tape Recording 141
Nonlinear Systems with Gaussian Inputs 141
Design Problems in Pulse Transmission 141
Probability Analyzer Utilizing Secondary Emission 141
The Asymptotic Behavior of the Error in a Finite Karhunen-
Loeve Expansion of a Stationary Random Process 156
Noise Analysis in Magnetic Tape Recording 160
Statistical Behavior of Coupled Oscillators 160
Optimum Synthesis of a Gaussian Process from a
Non-Gaussian Process 165
XIII. Process Analysis and Synthesis 171
A Linear Filter for the Reduction of Pulsive Record Noise 171
Electronic Curve Tracing 173
XIV. Processing and Transmission of Information 185
Estimating Filters for Linear Time-Variant Channels 185
Extraction of Information from a Pair of Periodically
Varying Random Waveforms 198
Optimum Diversity Combiners 198
XV. Physical Acoustics 201
Temperature Dependence of Sound Attenuation in Aluminum 201
Diffraction of Light by Hypersonic Compression Waves 203
XVI. Speech Communication 213
Vowel Analysis 213
Spectra of Nasalized Vowels 214
Perception of Sounds Generated by Time-Variant Resonant Circuits 218
Reaction Time to Consonant-Vowel Syllables in Ensembles of
Various Sizes 220
CONTENTS
XVII. Mechanical Translation 223
Translation Studies. I. 223
Recognition of the Structure of Sentences 224
XVIII. Communications Biophysics 229
Auditory Nerve Responses to Repetitive Acoustic
Stimulation 229
Simultaneous Recordings of Spontaneous and Evoked
Potentials in Several Cortical Layers 235
Lateralization of Clicks of Opposite Polarity 237
The Latency of the Human Electromyogram in Relation
to Reaction Time 240
Effect of Masking on the Pitch of Periodic Pulses 242
Cortical Responses to Auditory Stimuli in the Guinea Pig 246
XIX. Neurophysiology 249
A Symmetrically Cylindrical Structure of Hydration 249
Non-Aristotelian Logics and Redundant Automata 250
Error in Neuronal Nets 251
Electrochemiluminesc enc e 253
Student Research 254
XX. Circuit Theory 259
Phase Invariants 259
XXI. Network Synthesis 261
On the Realization of an Nth-order G Matrix 261
XXII. Linguistics 275
The Morphophonemics of English 275
Syntactic Change in Crow and Hidatsa 281
XXIII. Medical Electronics 285
Measurement of Cardiac Regurgitation 285
XXIV. Computer Study of the Dynamics of a National Economy 291
